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Abstract 
 
Introduction. Decision making though an important information use has not been vigorously 
researched in information practices research. By studying how decision makers make 
decision in groups, we can learn about several underlying issues in information practices. 
Method. 20 middle-level (tactical) commanders from blue light services in the UK were 
interviewed to share their experience on how and where they seek information from and how 
they make decisions while managing major incidents.  
Analysis. Activity theory was used as an overarching framework to design interview 
questions and as an analysis framework.   
Results. Information need and information practices such as information sharing and 
information use are investigated. A model of group decision making process and factors 
affecting group decision making is proposed.    
Conclusion. By understanding factors affecting decision making, decision support system 
designers and policy makers can readdress the underlying issue. Moreover, this paper 
reiterates the need of studying decision making to understand information practices. 
 
Keyword. Decision making, information practices, information sharing, activity theory, 
emergency management 
 
Introduction  
Though decision making is associated with information use (Choo, 2009; Berryman, 
2006) only few researchers have addressed it in information science research (Allen, 2011; 
Berryman, 2008; Choo, 2009; MacDonald, Bath & Booth, 2008; Mishra, Allen, & Pearman, 
2014). Literature on group decision making suggests that a pool of information (Dennis, 
1996) is created which results in effective decision making. Thus, decision making and 
information practices are often linked. However, very little do we know about how 
information is used for decision making.  
Moreover, as Wilson (2010) stated information sharing is still at its primitive stage 
in information practices research. More empirical research in different areas of information 
sharing is needed. This is true in the context of time critical environments too. In the 
information science research, with the exception of Sonnenwald (2006), not many researchers 
have investigated information sharing in emergency management.  
In the UK the tactical commanders (middle level managers) from different services 
viz., police, fire and ambulance services need to come together to manage a major incident. 
Sharing of information and effective decision making become more pertinent issue because 
the multi-agency group that needs to manage major incidents are formed in an ad-hoc way. 
The commanders from different blue light services might not have worked together or might 
not have even met each other before. These tactical commanders need to share information 
with each other to fulfil the aim and objectives set by strategic commanders (senior 
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managers). The focus of this research is to investigate information practices for tactical 
commanders.   
 
Literature Review 
The purpose of this literature review is to provide brief review on information need 
and information practices such as sharing and use, and, on team decision making thus 
bridging the team decision making literature with information practice literature.  
There is no standard definition of information practices. The extant literature 
includes information need, seeking, use (Savolainen, 2007), synthesizing, analysing, filtering 
and retrieving (Talja & Hansen, 2006) in information practices. In this research, information 
practice is defined as the act of seeking, sharing and using information to perform tasks. An 
argument can be made that sharing is a part of information use. However, the information 
behaviour framework proposed by Wilson (1994), and adapted for this research, considers 
information exchange (sharing) as a separate entity to information use. Information need is 
not included in the definition because when the term practice or behaviour is used, it means 
to act, and need is not an action. However, the importance of information need is 
acknowledged, in this paper, as imperative as only after people feel the need, they will seek 
for, share or use information.  
Information use, in literature, is often associated with learning (Wilson, 1997), 
problem solving (Wilson, 1999), clarifying a situation and receiving comfort (Tuominen and 
Savolainen cited in Pettigrew, 1999), interpreting cues (Savolainen, 2009). Similarly, Taylor 
(1991) (cited in Choo, Bergeron, Detlor, & Heaton, 2008, p. 794) listed information use for 
instrumental (use for action), factual (to know facts), conformational (verify), projective 
(predict), motivational (keep going), and personal or political (for own development or for 
social use) purpose. Kari (2001) categorised information use as physical (communicating, 
doing) and mental (thinking). Few examples of information use in mental category are 
evaluation, analysis, decision making (Kari, 2001). In this research, information use as 
decision making is of interest.  
Rational decision making which is dominant in the information science research 
(Berryman, 2008) assumes that decision makers seek and collect information so as to identify 
a set of alternative, [and] determine a range of possible outcomes and choose the optimal 
alternative (French, Maule, & Papamichail, 2009, p. 353). Information sought for in the 
process can be from different sources (Byström, 2002), or obtained serendipitously (Fisher, 
Durrance, & Hinton, 2004), or can be acquired information (Sonnenwald, 1999). This 
information aides decision makers in making effective decisions. Information is thus used to 
guide decision making (Kari, 2001). Association of information use with decision making, 
though has been reciprocated by few researchers (Berryman, 2006; Vakkari, 1998; Zeffane & 
Gul, 1993), it is not explored extensively.  
In information science research, information sharing has been looked at from 
different perspectives such as motivation (Davenport & Hall, 2002), serendipitous 
information sharing (Fisher, Durrance, & Hinton, 2004; Marshall & Bly, 2004) and 
information seeking (Su & Contractor, 2011). Technological barrier is often the speculated 
findings (Ahn, Mohan, & Hong, 2007; Barua, Ravindran, & Whinston, 2007; Dantas & 
Seville, 2006). In addition, information sharing barriers have been categorised into different 
levels for example; individual, community and agency level (Bharosa, Lee, & Janssen, 2010) 
or personal, organisational and technological level (Riege, 2005). 
Information Sharing and Group Decision Making 
For effective group decision making a shared mental model which is a degree of 
overlap or consistency among team members (Yen et al., 2006, p. 636) can be obtained by 
sharing information (Salas et al., 1995). For groups where members are from different 
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organisations, sharing of information is even more important as members bring different 
informational resources to the group (Gigone & Hastie, 1993, p. 959).  This creates an 
information pool, which increases impact of cue (Stasser & Titus, 1985).  However, the 
distribution of information within the group affects group decision making (Stasser & Titus, 
1985). As uneven distribution of information leads to bias (Gigone & Hastie, 1993), Stasser 
and Titus (1985) suggested that for informed and unbiased decision making information 
should be stored (pooled) together. Only information that is shared is discussed during group 
meetings which is termed as common knowledge effect by Gigone and Hastie (1993, p. 971) 
and other unshared information might be lost. Thus to preserve information from being lost, it 
needs to be shared (Stasser & Titus, 1985). 
Cronin and Weingart (2007) have however; acknowledged that groups do not always 
work efficiently and conflict persists in teamwork for several reasons such as (1) lack of 
information sharing (2) unwillingness to share information, or (3) not feeling comfortable to 
share information. Thus, unlike a shared mental model that focuses on the similarity or 
overlap of information among group members, the difference in knowledge should also be 
investigated and addressed. This inconsistency has been defined as a representational gap 
(Cronin & Weingart, 2007, p. 762).   
Hollenbeck et al. (1998) pointed to the lack of research in group decision making in 
the context where members have different expertise. They stated that group decision making 
has been investigated where group members have access to the same information source; for 
example a jury. However, in other contexts, such as hospital emergency room, military 
command, control room or academic research groups, group members are interdependent as 
they have access to information that may be important to other group member.  
Group decision making has been of interest to several researchers (Artman, 1999; 
Duffy, 1993; Rasker, Post, & Schraagen, 2000; Salas, Cooke, & Rosen, 2008).  Dennis 
(1996) provided reasons, when groups share information there is a larger pool of information 
that contributes to better decision making. It also provides a platform for brainstorming and 
group goal setting (Laughlin, 1999), which increases general acceptance of the final choice 
(Harrison, 1987, p. 274). Thus when decisions are made in groups, conflict is reduced. 
However, Dennis argued that if any information is unique to a decision maker within a group, 
it may not be shared, rather common information will only be discussed which will then be 
used to decide the preferences. Dennis (1996) identified several issues such as failure in using 
shared information; delay in information processing and delay in providing feedback that 
hinders group decision making.  
In group decision making, decision support systems might be used (French et al., 
2007). However, as pointed by Dennis (1996), while support systems aid in exchanging more 
information due to hidden identity, people may not trust the information thus highlighting the 
importance of trust in group decision making. Brunsson (1982) in a similar vein stated that if 
there is trust among the members of the group then sometimes action may be taken without 
going through the decision making process so emphasizing the importance of trust. 
Thus various types of issues linking to group decision making, information sharing 
are identified. However, from the literature reviewed, it can be concluded that if information 
is shared then common ground, which is essential for mutual understanding, can be formed 
which may result in effective decision making. Thus one of the pertinent questions is: what 
are the factors that affect group decision making? In addition, research questions of interest 
are: 
 what information need initiates information sharing?  
 how is information shared and what type of information sharing takes 
place?  
 what is the information used for in the context of group decision making?  
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Methodology 
A qualitative stance has been taken in this research; to achieve in-depth analysis and 
hence to understand more deeply the information practices while groups engage in decision 
making. 20 semi-structured interviews ranging from 40 minutes to 99 minutes (averaging 70 
minutes) were conducted along with 35 hours of observation of multi-agency training and 
exercises. The interview structure was designed using Activity Theory as a framework (for 
details see Mishra, Allen, & Pearman, 2011). As stated by Devitt and Borodzicz (2008), real 
time observation is rarely practicable in the research setting of emergencies for ethical and 
other reasons. Critical Incident Technique method (Flanagan, 1954) was used to formulate 
the specific interview questions which involved asking interviewees to go through a recent 
emergency that they had handled. During the transcription, interviewees name were replaced 
by Interviewee1 (I1), intrviewee2 (I2) and so on. However, the name of agencies such as 
Police, Fire, and Ambulance were not anonymised because it emphasises the underlying issue 
within different agencies. Coding was undertaken using N-Vivo (a qualitative data analysis 
software package). 
Activity theory was used to analyse the data from the interviews as it can be used as 
an analytical tool as well as a structuring framework (Barab et al., 2004; Engeström, 1987). It 
also aids in understanding the context within which the information behaviour research is 
being conducted (Allen, Karanasios, & Slavova, 2011).  In activity theory, the unit of 
analysis is always an activity. The subject (in this case the tactical commander) acts upon the 
object/problem space (incident) to achieve the desired outcome. Rules and social norms and 
division of labour dictate the subject towards achieving the desired outcome. Similarly, tools 
are used as mediating factors to act upon the object. These tools can be physical (radio, face 
to face interaction) or intangible (experience, conversation, questions to be asked). An 
activity results due to motivation. Activity can further be decomposed into a set of actions 
oriented towards short term goals. When a certain action becomes routinized, it is called an 
operation which depends on condition. When condition is changed operation becomes action. 
This decomposition of activities into actions and operations provides the basis for a micro 
level analysis (Mishra et al., 2011).  
In the UK in the event of major incident, because of the scale all three blue light 
services viz., police, fire and ambulance services come together to manage the incident. The 
task for each service is different. Though these agencies have different tasks; for example 
police services are engaged in traffic management, fire and rescue services are concerned 
with trapped victims and ambulance services look after vulnerable people; they share 
common aim and objective of saving human life and property. To meet their aim and 
objectives, they need to work together. This also helps agencies to share information, as 
information needed by one agency may be available with the other agency. For example, in 
the event of fire the fire services need to know where the water hose are but they might not 
have that information and it might be available with the local authorities.  
According to Engeström (2001), third generation activity theory is suitable to study 
inter-organisational activity system of two or more interacting agencies. Because multi-
agency group interaction needs to be analysed in this research, third generation activity 
theory will be used. The model of activity system of police, fire and ambulance services are 
as shown in Figure 1.  
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Figure 1: Activity Model of the Tactical Meeting based on Engeström (2001) 3
rd
 
Generation Activity Theory 
 
To address research questions stated in above section, the activity model in Figure 1 
is used. It does not only help in illustrating what subject (tactical commanders) are doing but 
it also helps in identifying reasons for doing any activity. For example, if information is not 
being shared it is possible to analyse why it is not being shared. Moreover, the activities of 
tactical commanders can be decomposed into actions which is goal directed. This helps in 
deeper analysis of the activities.  
 
Findings 
Tactical commanders once notified of the incident need to assess their own agency 
tasks of command, control and staff deployment. They then engage in coordination with other 
agencies by requesting a meeting with tactical commanders from other agencies involved. 
This meeting is known as “tactical meeting”. It is necessary to have tactical meeting among 
the commanders involved so that they can set common aims and objectives and can ensure 
they are not doing the same task that others are doing. Each agency has its own set of 
objectives but in multi-agency situations, there needs to be a common aim and common set of 
objectives which is mutually agreed by all agencies. Information need and information 
practices such as sharing and use for group decision making are found to be as shown in 
Table 1.   
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Information Need, Sharing, and Use 
Information Need 
 Common Operating Picture (shared information for common 
understanding; see Comfort (2007) for details) 
 Getting to know each other 
 Coordination 
 Dynamic Risk Assessment (assessing the risk of the incident to the 
general public, staff, animals and property) 
 
Information Sharing 
 To work out what is to be achieved as a group  
 Help each other to obtain those objectives 
 Share information related to what is happening in their own agency,  
 Share information that they might have which tactical commanders 
from other agencies might have sought for 
 
 
 
Information Use 
(Decision Making) 
 
 Time of tactical meetings (depending on the criticality of the incident, 
tactical commanders may decide to meet in every 15 minutes or in 
every hour) 
 Tactical coordinator (depending on the nature of the incident, 
commanders need to decide who will coordinate the tactical 
meetings) 
 Set goals and objectives  
 Role of each tactical commander (to ensure that commanders are not 
doing the same task) 
 Decision on how to and who will deal with the media 
 Decision on declaring a major incident 
 Decision on evacuation 
 Decision on setting up gold command 
 Decision on rendezvous point ( RVP) 
 Location of silver meeting 
 Resource Allocation 
 
Table 1: Information Need, Sharing and Use for Tactical Commanders 
Though it was identified that decisions when made by consulting other commanders 
or tactical commanders improve, several factors affect the process of consulting others for 
decision making as discussed below. 
Nature of Decision Made 
As indicated by I12, consulting other people in the decision making process depends 
on the nature of the decision to be made. If the decision is solely about a particular agency, 
then information may not be sought for from others.  
I12: If it is about patient care, then I would make that decision myself…and if there is a 
hazard then definitely take advice from the fire  
 
Availability of Time 
It depends on availability of time too. As I18 described, when time is available, 
suggestion or advice can be taken from others, whereas when time is critical, Tactical 
commanders make decision by themselves.  
I18: It depends on whether it is time critical as to how much time we have actually got.  If I 
have got time to ask somebody their advice or get a bit of information before I make that decision, I 
will try and do that.  If I haven’t got the time to make the decision then I will make it on what 
information I already have  
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Experience 
It was found that if tactical commanders are experienced then they might not engage 
more in information seeking or sharing as indicated by I16. If commanders are experienced 
then they use their mental models to anticipate what might happen and what needs to be done 
in particular circumstance. Thus, they may not feel the need of further information and hence 
may not engage in sharing or seeking of information.  
I16: There is a danger- (of being) too much experienced really. Because if you are too experienced, 
you can try to fill the gaps with I know what is going to happen here- you know in your thinking this is the way it 
is going to turn out.  
Comfort Zone 
Group decision making can also be affected when tactical commanders start acting 
like operational commanders. This may be because tactical commanders who get promoted 
from operational commanders feel comfortable doing the operational level job as indicated by 
I14 and I16. If a house is on fire for example, tactical commander might be tempted to put the 
fire off which is an operational level job. I14: There is a danger that as much as tactical 
(commanders) should be quite tactical and there’s always a temptation to drop into the operational 
arena and to start, you know, moving the chess pieces around the board in a way you probably 
shouldn’t 
I16: the other tactical commanders tend to be very, almost super-bronzes rather than real 
tactical because, they then seem to set strategy or plan for things. They just respond and deal whereas 
we are trying to set up you know, here is strategies, 
 
Confidentiality  
Confidentiality issue hinders information sharing. As noted in the excerpt below by 
I11, I3, tactical commanders hesitate in sharing information if they over classify information. 
Information obtained by tactical commanders needs to be classified based on the importance. 
However, a problem emerges when as described by I11, commanders over classify 
information. That is, if they consider information to be very confidential they may not share 
that information.  
I11: Or, on occasion people may not want to tell you things because they find that it is 
confidential. As far as they are concerned, they wanna cover with the boxes- and say can I tell these 
people… 
I3: But at the moment, it is very much..... the information we tend to have is all held by us for 
data protection reasons and not shared.  
 
Primacy of One Organisation 
Another factor hindering information sharing is when there is a primacy of one 
agency during multi-agency incident. For example, if the incident is a big fire, then fire and 
rescue services will be more involved. However, there is a need of other agencies. In this 
example of a fire incident, though fire services are mainly responsible for the management of 
emergency, there is a need for Tactical commanders from police forces and ambulance 
services to manage traffic and casualties respectively. However, it was found that if one 
agency’s role is dominant, and if that agency has sufficient information to manage the 
emergency, the dominant agency may not feel the need of information from other agencies 
due to which they may not engage in information sharing with others. Nonetheless, Tactical 
commanders are required to share information in a Tactical meeting that is relevant to other 
agencies too (though there is no rule or rule book for that). Excerpt by I4 shows in most 
incidents the police service is the primary agency involved.  
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I4: Often the information is not necessarily shared by people in my position in fire service. 
But often it is police service trusting people in my position to deal with some information in order to 
get the job done. 
Also as seen in the excerpt below by I15, Tactical commanders of the agency having 
the primacy (in this case police) did not share information with other Tactical commanders. 
Other Tactical commanders were not updated about the situation thus they demanded for a 
Tactical meeting.  
I15: Certainly, we were demanding to speak to this guy for about an hour. You know, we 
eventually, we did actually demand- in fact it was the fire who demanded the return so we could have 
proper discussion with them. 
Language 
Each agency usually has its own set of languages or jargons as highlighted by I2. 
I2: Well I think within any service, you develop your own language, that maybe sounds too 
grand but you have your own ways of codifying things. 
However in sharing information, jargon can create some difficulties as indicated by 
I11. Also, I16 added that commanders generally assume that the other person with whom 
information is shared will understand the language.  Thus language can create a hindrance in 
sharing information as people may not be able to understand the information being 
communicated.  
I11:  People who are not experienced in this kind of working may have some difficulty with 
it. But it is the case of, you know, get with the program. It’s not for all of us to change the language 
and then change it and get on board with everybody else. They find that very very quickly. 
I16: So use of the language when we talk to other agencies is really really important. And 
one of the things that you need to talk about decision and you are thinking is: never assuming that the 
other person on the other end of the phone understands the jargon that you are using so, its 
converting it into um sort of jargon free language as possible 
Cost Factor 
In an observation of the Tactical commander training for flood scenario, due to the 
contamination of drinking water by flooded water, public were to be provided with drinking 
water. The only way identified to deliver drinking water was by helicopter. The Royal Air 
Force (RAF) representative was requested to find out how much money the Helicopter will 
charge. Once it was found that the cost will be £12,000 per hour, due to high cost involved 
the Tactical commanders in the meeting put aside the plan concluding that unless human life 
is at stake, they may not be hiring a helicopter. This observation raises several important 
issues concerning costs (and which agency will pay for them) and the trade-offs between 
human life and the use of certain resources. With the escalation of the incident, Tactical 
commanders may demand more costly resources.  
 
 
Discussion 
From the discussions above, group decision making during time constrained, 
uncertain and complex environment is as shown below in Figure 2. 
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Figure 2: Group decision making: process and affecting factors 
 
When Tactical commanders meet for the tactical meeting, they share information 
and create a shared mental model (or common operating picture). If some decision is to be 
made, because the commanders will have similar understanding, they may not have conflict. 
Moreover, by sharing information, commanders are creating a pool of information which 
helps them in creating the wider picture of the incident. This results in effective decision 
making and in turn effective emergency management. However, as shown in Figure 2, 
different factors such as availability of time, nature of incident, experience of commanders, 
tendency to be in own comfort zone, confidentiality, primacy of information with one agency 
and use of different languages and terminologies affect information sharing and hence group 
decision making.  
To overcome these factors and ensure better information sharing and hence effective 
decision making, group members must be committed to goals and should recognise member 
expertise (Kerr & Tindale, 2004). Group member’s expertise is also highlighted by Baker et 
al. (2006) however, in the emergency management groups are not chosen but depends on the 
location of incident. Smith and Dowell (2000) indicated that a shared mental model, which is 
developed by the interaction with the world and from prior experiences, (Rasker et al., 2000, 
p. 1169), helps in coordination among temporary multi-agency group during an emergency. 
Thus during training, tactical commanders must be encouraged to engage themselves in 
sharing information and not keep information to themselves. The primacy of information 
with one organisation does impacts group decision making as stated by Stasser and Titus 
(1985). As uneven distribution of information leads to biasness (Gigone & Hastie, 1993), 
information pool or data fusion centre can be used (Intorelli et al., 2009). Similarly, cost is 
also found to be another factor that impacts group decision making as had been stated by 
Petak (1985). It was identified that members of the multi-agency group classify information 
hindering information sharing. According to the Civil Contingencies Act 2004 (Anon, 2010, 
p. 284), information needs to be shared by Category 1 responders with other local responders 
to enhance coordination. Some responders, however, noted that the need to share information 
clashes with the need to restrict sharing of information that was classified as highly 
confidential. However, it was found that if group members trust each other they do not have 
the issue. One of the interviewees noted; I usually don’t have to ask to them because we are 
all so used to working with each other- it is all usually offered up. This finding is in line with 
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existing research which states that if people in a group trust each other then there is a higher 
degree of information sharing (Wilson, Salas, Priest, & Andrews, 2007). Thus to encourage 
commanders to share information in a multi-agency environment, trust needs to be 
established. This can be achieved by providing frequent multi-agency training and exercises 
(Crichton & Flin, 2005) as by frequent interaction, people start understanding each other and 
hence are able to acknowledge the culture of each other’s  agency which leads to familiarity 
and ultimately results in trust (Patricia, Joseph, & Michael, 1998).   
 
Conclusion 
Group decision making of tactical commanders engaged in managing major incident 
was investigated to analyse information practices. It was identified that the need for common 
operating picture and, team coordination among ad-hoc multi-agency members initiates 
information sharing. The information shared during the tactical meeting is then used to make 
decisions which leads to effective emergency management. This paper demonstrates that by 
addressing decision making several information practices can be explored.  
Based on the literature review of information science and decision making it was 
identified that when group members share information, a shared mental model is formed 
which leads to effective decision making. The research question what factors affect 
information sharing and hence effective decision making was then explored. It was found that 
several factors such as availability of time, comfort zone, language and cost related issues 
could affect information sharing thus impacting shared mental model. In addition, 
information classification and primacy of information were found to be prominent factors 
affecting group members’ sharing of information. Experience, which is identified as a source 
of information (Byström & Järvelin, 1995) is found to have negative impact on decision 
making when the decision maker knows how to deal with the incident and may not feel the 
need of further information and hence does not take part in information sharing. Thus in this 
paper it was delineated that addressing decision making, several information practices can be 
explored.  
Future research can include investigation of factors affecting group decision making 
for less experienced commanders; information practices for everyday life decision making 
etc.    
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